Background. There is increasing debate about the advantages and disadvantages of familywitnessed resuscitation. Research about the views of healthcare providers depends upon reliable tools to measure their perceptions. Two tools have been developed for use with nurses (26-item cost-benefit tool, 17-item self-confidence tool). Objectives. Firstly, to validate these tools for use with student nurses in the UK. Secondly, to report on the perceived risks and benefits reported by student nurses, and their self-confidence in dealing with this situation. Methods. A sample of 79 student nurses were invited to complete the tools. Itemtotal correlations and Cronbach's α were used to determine internal consistency. Factor analysis was computed to assess construct validity. The correlation between the two scales was explored. Results. 69 students completed a questionnaire. Very few had experience of family-witnessed resuscitation. Mean total scores were 3.16 (standard deviation 0.37; range 2.04-4.12) on the risk-benefit scale and 3.14 (standard deviation 0.66; range 1.94-4.82) on the self-confidence scale. Four of the original items were removed from the risk-benefit scale (Cronbach's α 0.86; 95% confidence interval ≥0.82). None were removed from the selfconfidence scale (Cronbach's α 0.93; 95% confidence interval ≥0.91). There was a significant correlation between the two scales (r=0.37, p=0.002). Conclusions. There is first evidence that these tools are valid and reliable for measuring student nurses' perceptions about familywitnessed resuscitation. CM, Damberg CL and Kahn KL (2005) Imputation of SF-12 health scores for respondents with partially missing data. Health Services Research 40(3): 905-21. MacCallum RC, Widaman KF, Zhang S and Hong S (1999) Sample size in factor analysis. Psychological Methods, 4(1), 84-99. MacLean S, Guzzetta CE, White C, Fontaine D, Eichhorn DJ, Meyers TA and Désy P (2003) Family presence during cardiopulmonary resuscitation and invasive procedures: practices of critical care and emergency nurses. Journal of Emergency Nursing 29(3): 208-221. McLaughlin K, Melby V and Coates V (2013) Family centred care during resuscitation events.
Introduction
There is increasing debate about the advantages and disadvantages of family-witnessed resuscitation, from the point of view of the patient, the family and healthcare providers. The presence of family members brings key benefits for the family that include greater acceptance that everything was done for their relative, contributing positively to the grieving process (Meyers et al., 1998 , 2000 , Doyle et al., 1987 . International research with patients and families reveals a preference for close relatives to be invited to be present at resuscitation (McMahon-Parkes et al., 2009; Salmond et al., 2014; Weslien et al., 2006) . Some health professionals, however, are concerned that the presence of family members may impact negatively on the resuscitation attempt, and may expose them to criticism and litigation (Mortelmans 2010) . The gradual shift in healthcare culture towards acceptance of familywitnessed resuscitation as a right of both patients and their families (Walker, 1999 , Fullbrook et al., 2007 McLaughlin et al., 2013) calls into question the ability of professionals to encourage and manage the presence of family members during resuscitation. It has implications for the training of doctors, nurses and other professions. Measuring the skills and readiness of healthcare providers to support family members through family-witnessed resuscitation is challenging, but is crucial to inform the development of policies and training around family-witnessed resuscitation in hospitals. Twibell et al. (2008) developed two tools to assess nurses' perceptions of family witnessed resuscitation and their confidence in managing it. In a sample of nurses in a teaching hospital in the United States it was found that nurses' perceptions of benefits, risks and self-confidence were strongly correlated (r=0.56, p<0.001).
Nurses who invited family presence during resuscitation were significantly more self-confident in managing it and perceived more benefits and fewer risks. The authors suggested that the generalisability of the tools should be assessed by testing them in other settings.
A replication study was performed by Chapman et al. (2013) who used the RB and SC scales among a sample of nurses and doctors (N=114) in an Australian non-teaching hospital. There was a positive correlation between the two scales (r=0.46; p<0.001).
More recent work has used these scales to examine nurses' attitudes towards familywitnessed resuscitation in different speciality areas, both within the intensive care environment (Carrol, 2014) and across the hospital (Tudor et al., 2014) . The tools have also been used to assess the effectiveness of educational interventions to increase student nurses knowledge, perception and confidence in facilitated family-witnessed resuscitation (Kantrowitz-Gordon, 2013; Powers, 2014) .
These studies have established, along with other work (Chapman et al., 2012; Güneş and Zaybak, 2009; Köberich et al., 2010) , that practitioners with more experience with familywitnessed resuscitation are more likely to feel confident about managing family-witnessed resuscitation, and are more likely to invite family-witnessed resuscitation. An important educational question is whether practitioners with less experience can be educated to increase their confidence in performing resuscitation in the presence of family members, and their awareness of the potential benefits for patients and families. In order to assess this, it is first necessary to develop the RB and SC tools for use with less experienced practitioners. This study is the first step towards this goal. We have tested the original RB and SC scales with a group of nurses in the second year of their training at the University of the West of England, UK. The primary aim was to validate the tools in this population, which differs considerably from the previous two study populations in terms of geography, setting (educational rather practice-based) and level of experience. A secondary aim was to compare the overall results of the scales with those reported by previous studies.
Methodology
Design This is a replication and validation study. The purpose of this study is to replicate the original study of Twibell et al. (2008) and validate the original RB and SC tools in a sample of student nurses in the UK. Comparisons can then be made with similar studies in the literature.
Sample
The sample comprised a cohort of 79 second year nursing students from two education sites (Bristol and Gloucester). There were no exclusion criteria. All students attending that day were asked to consent, if they had not already done so, and to complete the questionnaire before taking part in the resuscitation simulation.
Instruments
The original 'Family Presence' tools developed by Twibell et al. (2008) were used, with the authors permission. The RB scale assesses nurses' perceptions of the risks and benefits of family presence during resuscitation. The SC scale assesses nurses' perceptions of their own self-confidence in managing family presence during resuscitation. The tools were developed based on the theories of Rogers (1995) and Bandura (1986) , qualitative data from content experts, and the findings of earlier research (e.g. Sacchetti et al., 1996; Hanson & Strawser, 1992; MacLean et al., 2003) . Items were developed on the basis of the literature and interviews with expert nurses from a variety of clinical settings. Content validity was assessed by clinical experts in family presence, academics and statistical experts in design and testing.
Following piloting, the final RB tool consisted of 26 items, and the SC tool comprised 17 items, each with a likert response ranging from 1 (strongly disagree/not at all confident) to 5 (strongly agree/very confident). The total score for each scale, obtained by summing the likert responses to the individual questions, ranged from 26 to 130 for the RB tool and from 17 to 85 for the SC tool. Mean total scores were calculated by dividing by the number of items.
The tools were developed and validated on a sample of predominantly white, experienced nurses (N=375) practising in a teaching hospital in the United States and in a range of units (critical and non-critical care). The study demonstrated the reliability and construct validity of both scales. Twibell et al. (2008) reported that factor analysis of the RB scale confirmed a single interpretable factor which explained 53% of the variance in nurses' perceptions of risks and benefits of family presence. Four items were deleted due to low item-total correlations.
For the SC scale, a single factor explained 52% of the variance in nurses' self-confidence to manage family presence, and no items were deleted. Cronbach's α was used to assess reliability, and was 0.96 for the reduced RB scale and 0.95 for the SC scale. No discrete subscales were identified.
The replication study by Chapman et al. (2013) was also carried out in a hospital that had no written policy on family-witnessed resuscitation. There were however some differences in that this was a non-teaching hospital so it is likely to have had a less severe case-mix than that the hospital in which the tools were developed, and the tool was validated amongst doctors as well as nurses. The authors concluded that their findings supported the validity and internal consistency of the RB and SC scales as measures to evaluate health professionals' perceptions of their self-confidence with, and the risks and benefits of, family witnessed resuscitation. Chapman et al. (2013) reported that after removal of six of the original 26 items in the RB scale, a single factor explained 52% of the variance in scores on this scale, and after removal of one of the original SC items, a single factor explained 62% of the variance in scores. Cronbach's α was 0.81 for the reduced RB scale and 0.96 for the reduced SC scale.
In the current study, demographic information (age, gender, ethnicity) was not collected due to the homogenous nature of the cohort (predominantly white females of school-leaving age).
Additional questions were included (following Twibell et al., 2008) to gather data on the type of unit usually worked on in training (emergency department/critical care unit/non-critical care inpatient unit/outpatient unit/other) and how many times the respondent had invited a family member to be present during a resuscitation event (never/less than five time/more than five times). Students were also asked who they felt should make the decision about family presence during resuscitation efforts (patient/nurse/physician/family/other).
Statistical Analysis
Statistical analysis was carried out using Stata 12 (StataCorp, 2011) . The distribution of responses to each item was tabulated. Negatively worded items were then reverse scored.
Item-total correlations and Cronbach's α were used to determine internal consistency. A onesided 95% confidence interval for Cronbach's α was calculated (Bleda and Tobias, 2000) . Itemtotal correlations less than 0.2 indicated that the item should be dropped from the scale (Everitt, 2002) . The adequacy of the Cronbach's α coefficients was assessed with reference to the matrix provided by Ponterotto and Ruckdeschel (2007) . Total scores were computed separately for the RB and SC scales, by calculating the mean score for each participant (where participants had not responded to all items in the scale, the mean across all available items was calculated rather than excluding data for that participant, in order to maximise the sample size). The Normality of the scores were assessed visually and using the Shapiro-Wilk test.
Responses to each scale were summarised by mean and range.
Following the methods of the original study (Twibell et al., 2008) and the replication study by Chapman et al. (2013) , principal components factor analysis with varimax rotation was computed to assess structural validity. The Kaiser-Meyer-Olkin measure of sampling adequacy and Bartlett's test of sphericity were used to assess the appropriateness of a factor analysis.
The factor analysis for each scale excluded data from participants who did not complete all the questions in that scale. Scree plots were used to determine the appropriate number of factors for each scale.
To examine the evidence for a relationship between student nurses' perceptions of risks, benefits, and self-confidence related to family presence, during resuscitation, the Pearson correlation coefficient between the two scales was calculated. The coefficient is interpreted on a scale between -1 (perfect negative correlation) and +1 (perfect positive correlation). The associated p-value gives the probability that the observed correlation is due to chance.
Ethics
The study was approved by the Research Ethics Committee of the Faculty of Health and Applied Sciences at the University of the West of England. The purpose of the study was explained to the students in advance by a member of the study team and Participant Information Sheets and consent forms distributed. Students were informed that participation was voluntary and would not affect the students opportunity to take part in the planned resuscitation simulation training. They were also informed that the questionnaires were anonymous, so that the individual students could not be identified by their responses.
Results

Response rates
Sixty-nine completed questionnaires were received. This equates to a response rate of 87% of all students in the target cohort. Response rates to individual questions are tabulated in Tables   1 (RB scale) 
Characteristics of the sample
Of the 55 respondents who answered the question about the type of unit they usually work on, responses were Emergency Department: 1 (2%), Critical Care Unit: 5 (9%), Non-Critical Care Inpatient Unit: 14 (25%) and 35 (67%) reported that they usually worked on another type of unit.
Experiences of and attitudes towards family witnessed resuscitation
The vast majority (62/65=95%) of respondents had never invited a family member to be present during a resuscitation attempt. Nevertheless, 52% of the sample agreed that all families should have the right to be present at resuscitation, and 68% agreed that all patients have the right to have their families present.
When asked who should contribute to the decision about family presence during a resuscitation, the most unanimous response was for the patient (beforehand), with 98% of respondents agreeing they should make this decision, followed by the family (81% of responses), then the physician (76%), with only 69% of respondents saying that the nurse should make this decision. When asked who was the best placed to make this decision, 69% felt this was the patient (beforehand), 19% said the family, and very few opted for the physician or the nurse (5% and 7% respectively).
Scores on study variables
The distribution of responses to each item are shown in Tables 1 (RB scale) and 2 (SC scale).
There was no evidence of any floor or ceiling effects. Mean total scores were 3.16 (standard deviation 0.37; range 2.04-4.12) on the RB scale and 3.14 (standard deviation 0.66; range 1.94-4.82) on the SC scale (the potential range for the mean total scores was 1.00 to 5.00). Although average scores were similar on the two scales, there was greater variability in the responses to questions about self-confidence. Based on Shapiro-Wilk tests there was no evidence of nonnormality (RB scale p=0.09, SC scale p=0.28), therefore parametric methods were used in the analysis.
Scale evaluation
Item-total correlations suggested that some of the questions in the RB scale were discriminating less well (item-test correlation<0.2 for questions 4, 7, 8, 10), so these questions were removed from the scale. All the items in the SC scale were found to offer very good discrimination (item-test correlation 0.53-0.81).
Scree plots of both scales showed a clear drop in the proportion of variance explained for any more than one factor in both cases, confirming the one-factor solution reported in the initial testing (Twibell et al. , 2008) and replication (Chapman et al., 2013) (Ponterotto and Ruckdeschel, 2007) , the Cronbach's α values presented here for both the RB and the SC scale are rated as 'Excellent'.
Relationships among perceptions
The Pearson r correlation between student nurses perceptions of the risks and benefits of family-witnessed resuscitation (RB scale) and of their self-confidence to manage familywitnessed resuscitation (SC scale) was significant (r=0.37, p=0.002). In other words, confidence in dealing with family-witnessed resuscitation was associated with more perceived benefits and less perceived harms.
Discussion
In this study we have validated the use of the family presence RB and SC scales, developed by Twibell et al. (2008) for use with nurses in the United States, on a group of student nurses in the United Kingdom. Our analysis has confirmed the one-factor solution for both scales as reported by Twibell et al. (2008) and Chapman et al. (2013) . Four items were removed from the RB scale due to low item-total correlations, and there was some overlap with the questions removed in previous validations of the tool (Twibell et al. , 2008; Chapman et al., 2013) . attempts. Since the questions in the tools were not tailored to these relatively inexperienced student nurses, we anticipated that some of them were harder for the students to answer.
Response rates to individual questions suggested that students found it easier to answer the questions about risks and benefits of family-witnessed resuscitation than their own confidence in dealing with it. Two exceptions to this in the RB scale were 'Nurses with whom I work are not supportive of family presence during resuscitation efforts', which only 86% respondents completed, and 'Family members on the unit where I work prefer to be present in the room during resuscitation efforts', which 87% of respondents answered. This probably reflects the lack of experience on the ward of the student nurses in our study, and is associated with a low factor loading for both these questions on the RB final scale. Other items in the RB scale that had a low factor loading (less than 0.35) were 'Family members will panic if they witness a resuscitation effort' and 'Family members will have difficulty adjusting to the long term emotional impact of watching a resuscitation effort'. The relatively low percentage of variance in the RB scale explained by the one-factor solution suggests that some of these questions were not so appropriate for our target audience as for more experienced nurses.
Nevertheless, we set out to use the original tools, without changing the questions, as the first step in the development of tools tailored to student nurses. We have shown that the original tools developed by Twibell et al. (2008) for use with qualified nurses can be reliably used in this population to measure perceptions of the risks and benefits of family-witnessed resuscitation, and self-confidence in managing this situation. We have confirmed the internal consistency of these tools, but have not assessed the test-retest reliability of the scales over time, or content validity, which was assessed during the development of the original scale (Twibell et al., 2008) .
The second objective was to report on perceptions of the risks and benefits of familywitnessed resuscitation, and levels of self-confidence in dealing with this situation, in the study population. Mean scores on the RB and SC scale were similar. The RB results are comparable with those reported by Twibell et al. (2008) but lower than those reported by Chapman et al. (2013) . This may reflect a more positive attitude towards family-witnessed resuscitation in emergency departments compared with other settings. As we would expect with a student population, the scores on the SC scale were lower in this sample than in previously reported studies. A statistically significant relationship between the two scales was confirmed in this sample, though the correlation was weaker than in previous studies.
One of the limitations of our validation study was the smaller sample than that achieved in previous studies. There are many different rules of thumb regarding the optimal sample size for factor analyses, ranging from an absolute number of 100 to 500 (MacCallum, Widaman, Zhang & Hong, 1999) . Alternatively, the ratio of subjects to variables should reportedly be between 20:1 (Hair, Anderson, Tatham, and Black, 1995) and 2:1 (Kline, 1979) . Our sample of 79 is suboptimal by all but the last of these indicators (we achieved a ratio of 1.8 subjects to items). Empirical analyses, however, suggest that smaller sample sizes (e.g. 50) and lower subject-to-variable ratios (e.g. 1.2) can yield clear results for factor analyses (MacCallum, Widaman, Zhang & Hong, 1999) . Nevertheless, future studies using these tools should aim for a larger sample size than that achieved here.
The high response rate in our study is a strength, and indicates that the sample studied is less likely to suffer from selection bias than previous studies. The number of statistically significant findings also suggests that the study was not under-powered; although it does not allow for detailed subgroup analyses, we did not set out to report on differences by demographic variables (such as age, gender or level of experience) since the population is homogeneous in these respects. Another significant limitation of our study is the high level of item nonresponse that arose as a consequence of delivering a questionnaire designed for qualified nurses to relatively inexperienced student nurses. As discussed above, this was done for the purposes of replication and validation, and respondents were told to leave questions blank if they felt that they did not apply to them as students. The item non-response, therefore, is not unexpected and serves to identify which questions may need to be modified in future developments of the tools for student nurses. Pairwise deletion was preferred over complete case analysis to maintain the sample size. Although the lack of imputation is a limitation of this approach, it has the advantage of ease of interpretability. Methods of multiple imputation (Donders et al., 2006) at the item-level rather than scale-level (Gottschall et al., 2012) should be considered in future work. For example, an analysis of data from the 12-Item Short Form
Health Survey (Liu et al., 2005) has found that a simple model based on all available items was enhanced by including auxiliary variables, such as demographics which, though not collected in this study, could be useful in further studies. Twibell et al. (2008) reported a linear association between the number of times nurses had invited family presence and scores on both the RB and SC scales. This finding was replicated by Chapman et al. (2013) who also found a linear association with years of experience in current role, age and educational level. So there is good evidence that the attributes measured by the RB and SC scales increase with experience and its correlates (e.g. age and educational qualifications). We hypothesize that the responses to these tools are likely to depend more specifically on exposure to resuscitation attempts. For example, those working in acute settings are more likely to be confident in their resuscitation skills than those in non-acute settings, and this was borne out by the risks, benefits and self-confidence reported by nurses in different settings (Twibell et al., 2008) . Practitioners with less personal experience of resuscitation are likely to be influenced by the culture and attitudes of more experienced colleagues. Both role-modeling by individuals, and change at the institutional level (such as having a policy on family witnessed resuscitation) could be important in raising confidence around family-witnessed resuscitation. Educational opportunities to explore the topic are also likely to be important, although it has been noted that family presence at resuscitation is not addressed by most nursing curriculum (Norton et al., 2007) .
Further work using larger samples could adapt the tools to be more appropriate to student nurses, by not asking questions about tasks that that they would not be expected to perform at this stage of their programme, for example. If such a tool performed significantly better for student nurses than the current tools validated here, then this would be important for any future studies looking at the effect of different educational interventions on students perceptions of family-witnessed resuscitation (such as that carried out by Kantrowitz-Gordon et al., 2013) . Awareness of the risks and benefits of family-witnessed resuscitation should also be embedded in undergraduate curricula and continuing professional development opportunities (Salmond et al., 2014) . A review of the current situation with regard to undergraduate nursing programs would be a good starting point in this endeavour.
Conclusion
The family-witnessed resuscitation RB and SC tools are valid and reliable for measuring student nurses' perceptions about family-witnessed resuscitation. There is a significant correlation between scores on these two scales. Student nurses self-reported professional competence to manage this family witnessed resuscitation is lower than that reported in studies of qualified healthcare professionals. 
